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$E,$ $F,$ $H$ $\epsilon \mathrm{t}_{2}$ . ,
$[H, E]=2E,$ $[H, F]=-2F,$ $[E, F]=H$
. Poincar\’e-Birkhoff-Witt , U(s 2)
,
$E^{i}H^{j}F^{k}$ $(i,j, k\in \mathrm{Z}_{\geq 0})$







Theorem 1 $a_{1},$ $a_{2},$ $a_{3}\in \mathrm{C}$ , $X=a_{1}E+a_{2}H+a_{3}F\in\epsilon \mathfrak{l}_{2}$ . )
$f_{i}(v.)=f_{i}(u;a)=f_{i}(u;a_{1}, a_{2_{:}}.a_{3})\in \mathrm{C}[_{\lfloor}^{\lceil}u]]$ , $(i=1,2,3)$
$\exp(uX)=\exp(f_{1}(u)E)\exp(f_{2}(u)H)\exp(f_{3}(u)F)$ (1)
. $U(\epsilon \mathrm{t}_{2})[[v,]]$ .
* (RIMS .‘) $\text{ _{}\mathrm{C}\mathrm{a}\mathrm{p}\mathrm{e}\mathrm{l}\mathrm{l}\mathrm{i}}$ (2005.9.5-9).
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( $X^{n}$ $E,$ $H,$ $F$ )
. $u$
$\mathrm{e}\mathrm{x}^{r}\mathrm{p}(f_{i}(u:a)\prime t)\backslash =\sum_{n=0}^{\mathrm{x}}f_{i,n}(i\backslash :\mathit{0},)\frac{u^{n}}{n!}$ $(i=1,2,3)$
$f_{i,n}(t;a)\in \mathrm{C}_{\mathrm{L}}^{\mathrm{r}}|t]$ . ( $f_{i,n}$ n $a_{i}^{n}$ )




$f_{1}(u)=f_{1}(u;a_{1c}.a_{2}, a_{3})$ $=$ $\frac{(a_{1}/\nu)\sinh(\nu u)}{\cosh(\nu u)-(a_{2}/\nu)\sinh(\nu u)}$ ,
$f_{2}(u)=f_{2}(u;a_{1}, a_{2}, a_{3})$ $=$ $-\log(\cosh(\nu u)-(a_{2}/\nu)\sinh(\nu u))$ ,
$f_{3}(u)=f_{3}(u;a_{1}, a_{\sim J}".a_{3})$ $=$ $. \frac{(a_{3}/I\text{ })\sinh(\nu u)}{\cosh(\nu u)-(a_{2}/\nu)\sinh(\nu u)}$ .
$\nu$ $\nu^{2}=a_{1}a_{3}+a_{2}^{2}$ . $\nu$ $\nu$
. , $\nu=0$ .
$f_{1}(u;a)|_{\nu=0}$ $=$ $\frac{a_{1}u}{1-a_{2}u}$
,
$f_{2}(u;a)|_{\nu=0}$ $=$ $-\log(1-a_{2}u)$ ,
$f_{3}(u;a)|_{\nu=0}$ $=$ $\frac{a_{3}u}{1-a_{2}u}$ .
$f_{i}$ Theorem 1 . , ,
(1) ,
.
(1) $E,$ $H,$ $F$ $\rho$ : $U(\epsilon l_{2})arrow \mathrm{M}at_{2}$
.
$\exp_{\backslash }^{(}u\rho(X))=\exp(f_{1}(u)\rho(E))\mathrm{e}\mathrm{x}^{r}\mathrm{p}(f\underline{\circ}(u)\rho(H))\exp(f_{3}(u)\rho(F))$
. $\rho$ , $\rho$ kernel .













$e^{-f_{1}E}Fe^{j_{1}E}$ $=$ $F-f_{1}H-f_{1}^{2}E$ ,
$e^{-f_{1}E}He^{f_{1}E}$ $=$ $H+2f_{1}E$
,
$\frac{\partial f_{1}}{\partial u}$ $=$ $a_{1}+2a_{2}f_{1}-a_{3}f_{1}^{2}$ , (2)
$\frac{\partial f_{2}}{\partial u}$ $=$ $a_{2}-a_{3}f_{1}$ , (3)
$\frac{\partial f_{3}}{\partial u}$ $=$ $a_{3}e^{2f_{2}}$ (4)
. (2) $f1$ Riccati ,
$f1(u)\in \mathrm{C}_{\lfloor}^{\mathrm{r}}[u]]u$ – , .
$f_{1}$ , (3) $f_{2}$ . (4) $f_{3}$
.







$c_{ijk,n}\in \mathrm{C}$ $a_{1},$ $a_{2},$ $a_{3}$ .
$c_{i’ k,n}$ . $\xi=(\xi_{1}, \xi_{2}, \xi_{3})$ ,
$C_{n}=C_{n}( \xi_{1}, \xi_{\mathit{2}}, \xi_{3})=\sum_{i,j.k=0}^{\infty}\mathrm{c}_{ijk,n}\xi_{1}^{i}\xi_{2}^{j}\xi_{3}^{k}\in \mathrm{C}[\xi_{1\}\xi_{2}, \xi_{3}]$
. $n=0$ $C_{0}=1$ .
, . U(s 2)
$HE^{i}$ $=$ $E^{\dot{f}}(H+2i)$ , (5)
















shift operator $T_{\xi_{2}.2}$ $(\tau_{\xi_{2},2\varphi})(\xi_{1}, \xi_{2}, \xi_{3})=\varphi(_{\backslash }\xi_{1}, \xi_{2}+2, \xi_{3})$
.
$C_{n+1}$ $=$ $\{\xi_{1}(a_{1}+2a_{2}\frac{\partial}{\partial\xi_{1}}-a_{3}\frac{\partial^{2}}{\partial\xi_{1}^{2}})+\xi_{2}(a_{\mathit{2}}-\mathit{0}_{3}.\frac{\partial}{\partial\xi_{1}})+a_{3}\xi_{3}\tau_{\epsilon_{2\cdot \mathit{2}}}\}C_{n}$ .
.
Proposition 2 $a_{1}T_{\zeta_{2}}.{}_{2}C_{n}=(a_{1}+2a_{2} \frac{\partial}{\partial\xi_{1}}-a_{3_{\partial}arrow,\xi_{1}}\partial^{2})C_{n}$ .
. $n$ . $n$ .
,










Lemma 3 $a_{1} \frac{\partial}{\partial\xi_{3}}C_{n}=a_{3}\frac{\partial}{\partial\xi_{1}}C_{n}$ .







Lemma 4 $a_{0}=a_{1}a_{3}+a_{2}^{2}$ $x=a_{1}\xi_{1}+a_{3^{\xi}3}\searrow$ . $C_{n}$
$X_{\backslash },$
$\xi_{2},$ $a_{0},$ $a_{2}$ .
.
(7)$C_{n+1}$ $=$ $\{\xi_{2}(a_{2}-a_{3}.\frac{\partial}{\partial\xi_{1}})+(a_{1}\xi_{1}+a_{3}\xi_{3})T_{\xi_{2},\mathit{2}}\}C_{n}$
, $n$ . $\square$
, $B_{n}=B_{n}(x, y, a_{0}, a_{2})$
$C_{n}(\xi_{1}.\xi_{\mathit{2}}, \xi_{3;}a_{1}, a_{2}, a_{3})=B_{n}(a_{1}\xi_{1}\neq_{\mathfrak{j}}a_{3}\xi_{3_{:}}.\xi_{\mathit{2}}, a_{1}a_{3}+a_{\mathit{2}}^{2}, a_{2})$
.
Proposition5 $a_{1}\neq 0$ . 2 .
(1) $T_{y,2}B_{n}=(1+2a_{2^{\frac{\partial}{\partial x}}}+(a_{2}^{2}-a_{0}) \frac{\partial^{2}}{\partial x^{\mathit{2}}})B_{n}$ .
(2)
$B_{n+1}=(x(1+2a_{2^{\frac{\partial}{\partial x}}}+(a_{2}^{2}-a_{0}) \frac{\partial^{\mathit{2}}}{\partial x^{2}})+y(a_{\mathit{2}}+(a_{2}^{2}-a_{0})\frac{\partial}{\partial x}))B_{n}$.





$\varpi(H)$ $=$ $2x \frac{\partial}{\partial x}+y$ ,








2.3 Proof of main theorem
, $t$ $51_{2}$ $\pi$
$\pi(E)$ $=$ $-(t^{2} \frac{\partial}{\partial t}+yt)$ ,
$\pi(H)’=$ $2t \frac{\partial}{\partial t}+y$ ,







. $\theta$ $a_{0},$ $a_{2}$ , $a_{0}\neq 0$
, $\nu^{\mathit{2}}=a_{0}$








$=$ $( \cosh\nu u+\sinh\nu u\frac{\cosh\nu\theta}{\sinh\nu\theta})^{-y}$
$=$ $( \cosh\nu u+\frac{\sinh\nu u}{\nu}(t-a_{2}))^{-y}$
$=$ $( \cosh\nu u-(a_{2}/\nu)\sinh\nu u)^{-y}(1-|\ulcorner\frac{\sinh\nu u}{\nu(\cosh\nu u-(a_{2}/\nu)\sinh\nu u)}t)^{-y}$ (8)
. , $\theta$ .
$a_{0}=0$ . $t=a_{2}+(1/\theta)$ ,




. (8) (9) $v= \frac{\sinh\nu u}{\nu(\cosh\nu u-(a_{\mathit{2}}/\nu)\sinh\nu u)}$
( $a_{0},$ $a_{2}$ )
$\pi(\exp(u(E+a_{2}.H+(a_{0}-a_{2}^{\mathit{2}},)F)))1$ (10)
$=$ $(\cosh\nu \mathrm{t}l, -(_{\backslash }a_{2}./\nu)\sinh\nu u)^{-y}\pi(\mathrm{e}\mathrm{x}’\mathrm{p}(vE))1$
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.
, $y\neq-1,$ $-2_{:}\ldots$ . $g(_{2}$ $(\varpi, \mathrm{C}[x])$
$(\pi, \mathrm{C}[t])$ 1“ $y$ . ,
$1\in \mathrm{C}[x]$ $1\in \mathrm{C}[t]$
intertwining , (10) $\varpi$ ,
$\ovalbox{\tt\small REJECT} \mathrm{g}v=\frac{\sinh\nu u}{\nu(\cosh\nu u-(a_{2}/\nu)\sinh\nu u)}$
$\varpi(\exp(u(E+a_{2}H\perp_{\mathrm{I}}(a_{0}-a_{\mathit{2}}^{2})F)))1$
$=$ $(\cosh\nu u-(a_{2}/\nu)\sinh\nu u)^{-y}\varpi(\exp(vE))1$
$=$ $(\cosh\nu u-(a_{2}/\nu)\sinh\nu v.)^{-y}\varpi(\exp(vx))1$
$=$ $( \cosh\nu u-(a_{2}/\nu)\sinh\nu u)^{-y}\exp(\frac{x\sinh\nu u}{\nu(\cosh\nu u-(a_{2}/\nu)\sinh\nu u)})$
. ,
$\sum_{n=0}^{\infty}\frac{u^{n}}{n!}B_{n}$
$=$ $( \cosh\nu u-(a_{2}/\nu)\sinh\nu u)^{-y}\exp(\frac{x\sinh\nu u}{\nu(\cosh\nu u-(a_{\mathit{2}}/\nu)\sinh\nu u)})$
$u$ $x,$ $y$ .
$y\not\in \mathrm{z}_{<0}$ $x,$ $y$ .
$x=a_{1}\xi_{1}+a_{3}\xi_{2},$ $y=\xi_{2},$ $a_{0}=a_{1}a_{\mathit{3}}+a_{2}^{2}$ $B_{n}$ $C_{n}$ ,
$\sum_{n=0}^{\infty}\frac{u^{n}}{n!}C_{n}$
$=$ $( \cosh\nu u-(a_{\mathit{2}}/\nu)\sinh\nu u)^{-\xi_{2}}\exp(\frac{(a_{1}\xi_{1}+a_{3}\xi_{2})\sinh\nu u}{\nu(\cosh\nu u-(a_{2}/\nu)\sinh\nu u)})$
$=$ $\exp(f_{2}(u)\xi_{2})\exp(f_{1}(u)\xi_{1}+f_{3}(u)\xi_{3})$
. Theorem 1 .
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